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S10
The first wave generator emits a first
omni-directional wave and the wave sensor senses
the first omni-directional wave at a first time point
s12

The first wave generator emits a first directional
wave and the wave sensor senses the first
directional wave at a second time point

1, S14

The second wave generator emits a second
omni-directional wave and the wave sensor senses the
second omni-directional wave at a third time point

\l/ S16

The second wave generator emits a second
directional wave and the wave sensor senses the
second directional wave at a fourth time point

S18

Determine a first angle of the wave sensor relative to
the first wave generator according to a first time
difference between the first time point and the second
time point and determine a second angle of the wave
sensor relative to the second wave generator
according to a second time difference between the
third time point and the fourth time point

820

Calculate the position of the server
located in the rack according to the
first angle and the second angle




US 9,417,314 B2

Sheet 1 of 8

Aug. 16, 2016

U.S. Patent

12

:::
¥

RSO,
RS
5K
5058
S5

&
<
o

5
2
5

oS

5505

$45S

5
ool
R
28
S8
e}

55
X2

bo%es
p2ee!
2555
2

e

14

FIG. 1



US 9,417,314 B2

Sheet 2 of 8

Aug. 16, 2016

U.S. Patent

T
LR
SRS
LSS
SRR

%0
3RS
939:9%%
S5
KRS

"

ey

.@.v.v@%\\wwf

FIG. 2



US 9,417,314 B2

Sheet 3 of 8

Aug. 16, 2016

U.S. Patent

SK S Sy
=2

E
S

A

&

FIG. 3



US 9,417,314 B2

Sheet 4 of 8

Aug. 16, 2016

U.S. Patent

142

A2

14

FIG. 4



US 9,417,314 B2

Sheet 5 of 8

Aug. 16, 2016

U.S. Patent

FIG. 5



U.S. Patent

Aug. 16, 2016

Sheet 6 of 8

",
K%
ol

RO,
LR,
Pededols!

Ko
2
&

%
X

%%
<2

S

boded

50K
KIS
betelte

K
2

9
%
K

SOOI
KK
KK

%

el

5%

25
L
19995
ot

<2
93

K
S350
20%%
s

o2
%5

<
XK

s
K.

LK
Petedeted

9,
>

o0
2

%
<
<

S

<

020

9%

%
%5
X

&%

%
&

5%

X2
3

5%

&

9
s
O
X

b

&

%
ode%

e

%
o0
KK

&

%
<L
K
<2

o Sod%

<2

X2
<2
bod
<

T |0
soosnse|[rossesesces
Potstetetel Peted
AR | KIS

boZotv atolel||Pedete atels

00X [50505559 | oe
dooletetoded||Peletetetele! || feks

Dodolelete%e!] |Petetetetele! || 1

Dodoselolote!||LedeSetetete! || feds
Y | [456K5255

0| [965855K | 1<

25256885 345650805
IR |56

KRR [RRRRAKS

SRR RIS

ogose dodeletededs!

SRR BRI

% Soledoteds!

255 SXCROTSS

X

Peded

R

55
bode!

%

25
s

5K

%
<X
K

XK
<O

RS
Zeteteleteteledee!

<
XX KXY

9,990,000, XX
KR KRR KKK XX
KRR X KA

bt
%
edet

Se%6%

<%

o2

%
S
L

!
dodolede
KRR

SRR

5IRRIIIEELLAA]

52505355 AASSN]
ZRRRRES
SRR
LKL

S
X008
0%l
55058
%S

%

2
O

9
<
SRR

XL
XK
Yo3o %S

5%

a0
35
XS

TTRRL
IR
%

%
%

5%
35555

XX
XS
i
el

%f
’:
&

%
355

SRR
5
333
2939

3
%
o2
2

dﬁ?’
LRRERRRRKS

<
X

<2
5

XK
q%’
<2
Q0
Q

2
<
el
S
e

Iyt
gt
555

2
55
2R
‘5’
ote!
55

%S
RS
05
0555
Re%elel

2
XS
8
55

:%
:%
Q

X5
35S
9%

25

0
3%

3
a3

00

RLLLXR
bodeds! ode!

&

S

55

%

o
<2

R

<L

KK
9% %
KL

0% %
3%

US 9,417,314 B2

FIG. 6



U.S. Patent

Aug. 16, 2016

Sheet 7 of 8

e

o
X2

%%
K

QL
COCH
bl
¢

55

QAR
XX
2L

%S

<

5

2
55

5

)
255
55
535

2

0

>

>
58

O

KK
%
RS
K%

RS
SESELLERKS
%020

P

% %5

33K

25
SIS

%
el
SIS
IRRRRRKES
TR
KEKIKS
GOSERES

KKK

7

0202022
58558

S

0%

0.0

XX
o

X
KX

S
s

55

X
9
2%

%S

120

X
3
%
%S
2K

2%
X

0’0
>

3!

US 9,417,314 B2

FIG. 7



U.S. Patent Aug. 16, 2016 Sheet 8 of 8 US 9,417,314 B2

S10

The first wave generator emits a first
omni-directional wave and the wave sensor senses
the first omni-directional wave at a first time point

\L S12

The first wave generator emits a first directional
wave and the wave sensor senses the first
directional wave at a second time point

\L S14

The second wave generator emits a second
omni-directional wave and the wave sensor senses the
second omni-directional wave at a third time point

\L S16

The second wave gencrator emits a second
directional wave and the wave sensor senses the
second directional wave at a fourth time point

S18
v

Dctermine a first angle of the wave sensor relative to
the first wave generator according to a first time
difference between the first time point and the second
time point and determine a second angle of the wave
sensor relative to the second wave generator
according to a second time difference between the
third time point and the fourth time point

\L -S520

Calculate the position of the server
located 1n the rack according to the
first angle and the second angle

FIG. 8
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1
SERVER MANAGEMENT SYSTEM AND
SERVER MANAGEMENT METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a server management system and a
server management method and, more particularly, to aserver
management system and a server management method
capable of automatically calculating a position of a server
located in a rack.

2. Description of the Prior Art

An information technology (IT) room in many enterprises,
government units or service providers nowadays always dis-
poses various servers, such as computing server, storage
server, network server, and so on. In general, the server is
disposed in a rack and a remote host device can provide a
server management interface for rendering that which servers
are disposed in each rack. When a specific server sends an
alarm out, a manager can find the position of the server
located in the rack easily from the server management inter-
face. At present, the manager has to maintain a server man-
agement database manually, such that the server management
interface can render the correct position of each server located
in the rack anytime. If a server is moved to another position or
a server is added or removed while the manager does not
update the server management database immediately, the
server management interface will render wrong information,
such that the manager will not know the real status of each
server well in time.

SUMMARY OF THE INVENTION

The invention provides a server management system and a
server management method capable of automatically calcu-
lating a position of a server located in a rack, so as to solve the
aforesaid problems.

According to the claimed invention, a server management
system comprises a rack; a first wave generator disposed on
the rack and used for emitting a first omni-directional wave
and a first directional wave; a second wave generator disposed
on the rack and used for emitting a second omni-directional
wave and a second directional wave; a server disposed in the
rack; a wave sensor disposed on the server, the wave sensor
sensing the first omni-directional wave at a first time point,
sensing the first directional wave at a second time point,
sensing the second omni-directional wave at a third time point
and sensing the second directional wave at a fourth time point;
and a host device communicating with the server; wherein
one of the server and the host device determines a first angle
of'the wave sensor relative to the first wave generator accord-
ing to a first time difference between the first time point and
the second time point, determines a second angle of the wave
sensor relative to the second wave generator according to a
second time difference between the third time point and the
fourth time point, and calculates a position of the server
located in the rack according to the first angle and the second
angle.

According to the claimed invention, one of the server and
the host device stores a look-up table, the look-up table
records a plurality of first predetermined time differences, a
plurality of first predetermined angles, a plurality of second
predetermined time differences and a plurality of second
predetermined angles, each of the first predetermined time
differences is corresponding to one of'the first predetermined
angles, each of the second predetermined time differences is
corresponding to one of the second predetermined angles, one
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2

of the server and the host device compares the first time
difference with the first predetermined time differences to
determine the first angle from the first predetermined angles
and compares the second time difference with the second
predetermined time differences to determine the second angle
from the second predetermined angles.

According to the claimed invention, one of the server and
the host device calculates a first straight line according to the
first angle and the first wave generator, calculates a second
straight line according to the second angle and the second
wave generator, calculates an intersection of the first straight
line and the second straight line, and takes the intersection to
be the position of the server located in the rack.

According to the claimed invention, the rack has an iden-
tification number, the first wave generator transmits a first
signal corresponding to the identification number to the host
device before emitting the first directional wave, the second
wave generator transmits a second signal corresponding to
the identification number to the host device before emitting
the second directional wave, and the host device identifies the
rack according to the first signal and the second signal.

According to the claimed invention, a server management
method is used for calculating a position of a server located in
arack, a first wave generator and a second wave generator are
disposed on the rack, a wave sensor is disposed on the server,
the server management method comprises steps of the first
wave generator emitting a first omni-directional wave and the
wave sensor sensing the first omni-directional wave at a first
time point; the first wave generator emitting a first directional
wave and the wave sensor sensing the first directional wave at
a second time point; the second wave generator emitting a
second omni-directional wave and the wave sensor sensing
the second omni-directional wave at a third time point; the
second wave generator emitting a second directional wave
and the wave sensor sensing the second directional wave at a
fourth time point; determining a first angle of the wave sensor
relative to the first wave generator according to a first time
difference between the first time point and the second time
point; determining a second angle of the wave sensor relative
to the second wave generator according to a second time
difference between the third time point and the fourth time
point; and calculating the position of the server located in the
rack according to the first angle and the second angle.

According to the claimed invention, the server manage-
ment method further comprises steps of storing a look-up
table, wherein the look-up table records a plurality of first
predetermined time differences, a plurality of first predeter-
mined angles, a plurality of second predetermined time dif-
ferences and a plurality of second predetermined angles, each
of'the first predetermined time differences is corresponding to
one of the first predetermined angles, and each of the second
predetermined time differences is corresponding to one of the
second predetermined angles; comparing the first time differ-
ence with the first predetermined time differences to deter-
mine the first angle from the first predetermined angles; and
comparing the second time difference with the second prede-
termined time differences to determine the second angle from
the second predetermined angles.

According to the claimed invention, the server manage-
ment method further comprises steps of calculating a first
straight line according to the first angle and the first wave
generator; calculating a second straight line according to the
second angle and the second wave generator; calculating an
intersection of the first straight line and the second straight
line; and taking the intersection to be the position of the server
located in the rack.
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According to the claimed invention, the rack has an iden-
tification number, the server management method further
comprises steps of the first wave generator transmitting a first
signal corresponding to the identification number to the host
device before emitting the first directional wave; the second
wave generator transmitting a second signal corresponding to
the identification number to the host device before emitting
the second directional wave; and the host device identifying
the rack according to the first signal and the second signal.

As mentioned in the above, the invention disposes two
wave generators on the rack and disposes a wave sensor on the
server, wherein each of the wave generators is capable of
emitting an omni-directional wave and a directional wave.
When the wave sensor senses the omni-directional wave and
the directional wave at different time points, one of the server
and the host device is capable of determining two angles of
the wave sensor relative to the two wave generators according
to time differences and then calculating the position of the
server located in the rack according to the two angles. There-
fore, when a manager wants to know the newest server infor-
mation, he/she only has to drive the two wave generators to
emit the omni-directional waves and the directional waves,
and then one of the server and the host device will automati-
cally calculate the position of the server located in the race
and automatically update the server management database.
Accordingly, the manager can know the real status of each
server well in time.

These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiment that is illustrated in the various figures and draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a schematic diagram illustrating a server manage-
ment system according to an embodiment of the invention,
wherein a first wave generator emits a first omni-directional
wave.

FIG. 2 is a schematic diagram illustrating a first directional
wave emitted by the first wave generator shown in FIG. 1.

FIG. 3 is a schematic diagram illustrating a second omni-
directional wave emitted by a second wave generator shown
in FIG. 1.

FIG. 4 is a schematic diagram illustrating a second direc-
tional wave emitted by the second wave generator shown in
FIG. 1.

FIG. 5 is a schematic diagram illustrating how to calculate
a position of a server located in a rack.

FIG. 6 is a schematic diagram illustrating a server manage-
ment system according to another embodiment of the inven-
tion.

FIG. 7 is a schematic diagram illustrating a server manage-
ment system according to another embodiment of the inven-
tion.

FIG. 8 is a flowchart illustrating a server management
method according to an embodiment of the invention.

DETAILED DESCRIPTION

Referring to FIGS. 1 to 5, FIG. 1 is a schematic diagram
illustrating a server management system 1 according to an
embodiment of the invention, wherein a first wave generator

30

40

45

55

60

4

12 emits a first omni-directional wave 120; FIG. 2 is a sche-
matic diagram illustrating a first directional wave 122 emitted
by the first wave generator 12 shown in FIG. 1; FIG. 3 is a
schematic diagram illustrating a second omni-directional
wave 140 emitted by a second wave generator 14 shown in
FIG. 1; FIG. 4 is a schematic diagram illustrating a second
directional wave 142 emitted by the second wave generator
14 shown in FIG. 1; and FIG. 5 is a schematic diagram
illustrating how to calculate a position P of a server 16 located
in a rack 10.

As shown in FIGS. 1 to 5, the server management system 1
comprises a rack 10, a first wave generator 12, a second wave
generator 14, a server 16, a wave sensor 18 and a host device
20. The first wave generator 12 and the second wave generator
14 are disposed on the rack 10. In this embodiment, the first
wave generator 12 and the second wave generator 14 are
disposed on, but not limited to, two corners ofthe rack 10. The
invention may dispose the first wave generator 12 and the
second wave generator 14 on any positions of the rack 10
according to practical applications. The server 16 is disposed
in the rack 10. In this embodiment, the server 16 may be a
computing server, a storage server, a network server or other
servers according to practical applications. Furthermore, the
rack 10 may have a plurality of accommodating recesses 100
and the server 16 is disposed in one of the accommodating
recesses 100. The wave sensor 18 is disposed on the server 16.
In this embodiment, the wave sensor 18 may be disposed on,
but not limited to, a front cover of the server 16. The invention
may dispose the wave sensor 18 on any positions of the server
16 according to practical applications. The host device 20
communicates with the server 16. In this embodiment, the
host device 20 and the server 16 may communicate with each
other through wired or wireless manner. Moreover, the host
device 20 may comprise a computer, a display device and/or
other necessary devices according to practical applications.
In this embodiment, a server management software may be
installed in the host device 20. The server management soft-
ware can render a server management interface in the display
device for a manager to monitor the server 16.

In this embodiment, the first wave generator 12 is used for
emitting a first omni-directional wave 120 (as shown in FIG.
1) and a first directional wave 122 (as shown in FIG. 2), and
the second wave generator 14 is used for emitting a second
omni-directional wave 140 (as shown in FIG. 3) and a second
directional wave 142 (as shown in F1G. 4). When the manager
wants to know the newest position information of the server
16, he/she can operate the host device 20 to execute the server
management software of the invention. At this time, the first
wave generator 12 emits the first omni-directional wave 120
(as shown in F1G. 1) first, such that the wave sensor 18 senses
the first omni-directional wave 120 at a first time point T1.
Afterward, the first wave generator 12 emits the first direc-
tional wave 122 (as shown in FI1G. 2) and the moving direction
of the first directional wave 122 changes from an edge E1
toward another edge E2 of the rack 10 (i.e. the direction
indicated by an arrow A1 shown in FIG. 2), such that the wave
sensor 18 senses the first directional wave 122 at a second
time point T2. Then, the second wave generator 14 emits the
second omni-directional wave 140 (as shown in FIG. 3), such
that the wave sensor 18 senses the second omni-directional
wave 140 at a third time point T3. Finally, the second wave
generator 14 emits the second directional wave 142 (as shown
in FIG. 4) and the moving direction of the second directional
wave 142 changes from the edge E2 toward another edge E3
of the rack 10 (i.e. the direction indicated by an arrow A2
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shown in FIG. 4), such that the wave sensor 18 senses the
second directional wave 142 at a fourth time point T4.

In this embodiment, the first wave generator 12 and the
second wave generator 14 may emit waves with the same
wavelength. For example, the first wave generator 12 and the
second wave generator 14 may emit infrared or other light
with specific wavelength. In this case, the invention may
sequentially drive the first wave generator 12 to emit the first
omni-directional wave, drive the first wave generator to emit
the first directional wave, drive the second wave generator to
emit the second omni-directional wave, and then drive the
second wave generator to emit the second directional wave. In
other words, the first wave generator 12 and the second wave
generator 14 have to emit the aforesaid waves at different time
points, so as to prevent the waves from interfering with each
other. However, in another embodiment, the first wave gen-
erator 12 and the second wave generator 14 may emit waves
with different wavelengths. For example, the first wave gen-
erator 12 may emit red light and the second wave generator 14
may emit blue light. In this case, the invention may simulta-
neously drive the first wave generator 12 and the second wave
generator 14 to emit the first omni-directional wave 120 and
the second omni-directional wave 140 first and then simulta-
neously drive the first wave generator 12 and the second wave
generator 14 to emit the first directional wave 122 and the
second directional wave 142.

After completing the aforesaid processes, the wave sensor
18 records the first time point T1, the second time point T2,
the third time point T3 and the fourth time point T4. In this
embodiment, the position of the server 16 located in the rack
10 may be calculated by the server 16 or the host device 20
according to the first time point T1, the second time point T2,
the third time point T3 and the fourth time point T4. In other
words, the server 16 may calculate the position P (as shown in
FIG. 5) of the server 16 located in the rack 10 by itself and
then transmit the position P ofthe server 16 located in the rack
10 to the host device 20, so as to update the server manage-
ment database or, alternatively, the server 16 may transmit the
first time point T1, the second time point T2, the third time
point T3 and the fourth time point T4 to the host device 20 and
then the host device 20 calculates the position P of the server
16 located in the rack 10 and updates the server management
database.

As shown in FIG. 5, one of the server 16 and the host device
20 can determine a first angle 61 of the wave sensor 18
relative to the first wave generator 12 according to a first time
difference TD1 between the first time point T1 and the second
time point T2 (i.e. TD1=T2-T1), determine a second angle 62
of'the wave sensor 18 relative to the second wave generator 14
according to a second time difference TD2 between the third
time point T3 and the fourth time point T4 (i.e. TD2=T4-T3),
and calculate the position P of the server 18 located in the rack
10 according to the first angle 61 and the second angle 62.

In this embodiment, one of the server 16 and the host
device 20 may store a look-up table as Table 1 shown below,
and the look-up table records a plurality of first predeter-
mined time differences, a plurality of first predetermined
angles, a plurality of second predetermined time differences
and a plurality of second predetermined angles, wherein each
of'the first predetermined time differences is corresponding to
one of the first predetermined angles and each of the second
predetermined time differences is corresponding to one of the
second predetermined angles.
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TABLE 1

Look-up table

First Second
predetermined First predetermined Second
time predetermined time predetermined
difference angle difference angle
X1_1 Y1_1 X2_1 Y2_1
X1_2 Y1_2 X2_2 Y2_2
X1_3 Y1_3 X2_3 Y2_3
X1_n Y1 _n X2 n Y2 n

Therefore, one of the server 16 and the host device 20 can
use the look-up table shown in Table 1 to compare the first
time difference TD1 with the first predetermined time differ-
ences X1_1-X1_nto determine the first angle 01 from the first
predetermined angles Y1_1-Y1_z and compare the second
time difference TD2 with the second predetermined time
differences X2_1-X2_» to determine the second angle 62
from the second predetermined angles Y2_1-Y2_n. For
example, if the first time difference TD1 is equal to the first
predetermined time difference X1_2, the first angle 61 is
equal to the first predetermined angle Y1_2; ifthe second time
difference TD2 is equal to the second predetermined time
difference X2_3, the second angle 62 is equal to the second
predetermined angle Y2_3; and so on.

In this embodiment, the second wave generator 14 may be
defined as an origin of a rectangular coordinate system, the
edge E3 of the rack 10 may be defined as an X-axis, and the
edge E2 of the rack 10 may be defined as a Y-axis, as shown
in FIG. 5. After obtaining the first angle 61 and the second
angle 02, one of the server 16 and the host device 20 can
calculate a first straight line .1 according to the first angle 61
and the first wave generator 12 and calculate a second straight
line [.2 according to the second angle 62 and the second wave
generator 14. Then, one of the server 16 and the host device 20
can calculate an intersection P of the first straight line .1 and
the second straight line [.2 and take the intersection P to be the
position P of the server 16 located in the rack 10. Finally, the
host device 20 can utilize the position P to update the server
management database, such that the manager can know the
real status of the server 16 well in time.

Still further, as shown in FIG. 5, it is assumed that the
height of each accommodating recess 100 of the rack 10 is
represented by H and the coordinate of the position P is
represented by (a,b). The invention may round up b/H to an
integer to estimate that the server 16 is located in which
accommodating recess 100. For example, if 2H<b/H<3H, the
invention may determine that the server 16 is located in the
third accommodating recess 100 from bottom to top. Accord-
ingly, the server management software may generate a sche-
matic diagram illustrating the rack 10 and the server 16 in the
server management interface for the manager to monitor the
server 16.

Referring to FIG. 6, FIG. 6 is a schematic diagram illus-
trating a server management system 3 according to another
embodiment of the invention. The main difference between
the server management system 3 and the aforesaid server
management system 1 is that the server management system
3 comprises a plurality of racks 10 and a plurality of servers
16, as shown in FIG. 6. Furthermore, each of the racks 10 is
equipped with a first wave generator 12 and a second wave
generator 14, and each of the servers 16 is equipped with a
wave sensor 18. It should be noted that the operation prin-
ciples of the first wave generator 12, the second wave genera-
tor 14 and the wave sensor 18 are mentioned in the above, so
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those will not be depicted herein again. In this embodiment,
each of the racks 10 may have an identification number. The
first wave generator 12 may transmit a first signal correspond-
ing to the identification number to the host device 20 before
emitting the aforesaid first directional wave 122, and the
second wave generator 14 may transmit a second signal cor-
responding to the identification number to the host device 20
before emitting the aforesaid second directional wave 142.
Accordingly, the host device 20 can identify the related infor-
mation of each rack 10 according to the first signal and the
second signal. Therefore, the server management system 3
can update the position information of the servers 16 located
in all of the racks 10 simultaneously. In this embodiment, the
first signal and the second signal may encode the aforesaid
identification number in, but not limited to, Morse code.

Referring to FIG. 7, FIG. 7 is a schematic diagram illus-
trating a server management system 3' according to another
embodiment of the invention. The main difference between
the server management system 3' and the aforesaid server
management system 3 is that every two adjacent racks 10 of
the server management system 3' share one set of first wave
generator 12 and second wave generator 14, as shown in FIG.
7. Accordingly, the cost of the invention can be further
reduced. It should be noted that the operation principles of the
first wave generator 12, the second wave generator 14 and the
wave sensor 18 are mentioned in the above, so those will not
be depicted herein again.

Referring to FIG. 8, FIG. 8 is a flowchart illustrating a
server management method according to an embodiment of
the invention. The server management method shown in FI1G.
8 is adapted to the server management system 1, 3, 3' shown
in FIGS. 1 to 7. Furthermore, the control logic of the server
management method shown in FIG. 8 can be implemented by
circuit and software designs. First of all, in step S10, the first
wave generator 12 emits a first omni-directional wave 120
and the wave sensor 18 senses the first omni-directional wave
120 at a first time point T1. Afterward, in step S12, the first
wave generator 12 emits a first directional wave 122 and the
wave sensor 18 senses the first directional wave 122 at a
second time point T2. Then, in step S14, the second wave
generator 14 emits a second omni-directional wave 140 and
the wave sensor 18 senses the second omni-directional wave
140 at a third time point T3. Then, is step S16, the second
wave generator 14 emits a second directional wave 142 and
the wave sensor 18 senses the second directional wave 142 at
a fourth time point T4. Then, step S18 is performed to deter-
mine a first angle 61 of the wave sensor 18 relative to the first
wave generator 12 according to a first time difference TD1
between the first time point T1 and the second time point T2
and determine a second angle 62 of the wave sensor 18
relative to the second wave generator 14 according to a sec-
ond time difference TD2 between the third time point T3 and
the fourth time point T4. Finally, step S20 is performed to
calculate the position P of the server 16 located in the rack 10
according to the first angle 61 and the second angle 62. It
should be noted that the other operation principles of the
server management method of the invention are mentioned in
the above and those will not be depicted herein again.

As mentioned in the above, the invention disposes two
wave generators on the rack and disposes a wave sensor on the
server, wherein each of the wave generators is capable of
emitting an omni-directional wave and a directional wave.
When the wave sensor senses the omni-directional wave and
the directional wave at different time points, one of the server
and the host device is capable of determining two angles of
the wave sensor relative to the two wave generators according
to time differences and then calculating the position of the
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server located in the rack according to the two angles. There-
fore, when a manager wants to know the newest server infor-
mation, he/she only has to drive the two wave generators to
emit the omni-directional waves and the directional waves,
and then one of the server and the host device will automati-
cally calculate the position of the server located in the race
and automatically update the server management database.
Accordingly, the manager can know the real status of each
server well in time.

Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended claims.

What is claimed is:

1. A server management system comprising:

a rack;

a first wave generator disposed on the rack and used for
emitting a first omni-directional wave and a first direc-
tional wave;

a second wave generator disposed on the rack and used for
emitting a second omni-directional wave and a second
directional wave;

a server disposed in the rack;

a wave sensor disposed on the server, the wave sensor
sensing the first omni-directional wave at a first time
point, sensing the first directional wave at a second time
point, sensing the second omni-directional wave at a
third time point and sensing the second directional wave
at a fourth time point; and

a host device communicating with the server;

wherein one of the server and the host device determines a
first angle of the wave sensor relative to the first wave
generator according to a first time difference between
the first time point and the second time point, determines
a second angle of the wave sensor relative to the second
wave generator according to a second time difference
between the third time point and the fourth time point,
and calculates a position of the server located in the rack
according to the first angle and the second angle.

2. The server management system of claim 1, wherein one
of the server and the host device stores a look-up table, the
look-up table records a plurality of first predetermined time
differences, a plurality of first predetermined angles, a plu-
rality of second predetermined time differences and a plural-
ity of second predetermined angles, each of the first prede-
termined time differences is corresponding to one of the first
predetermined angles, each of the second predetermined time
differences is corresponding to one of the second predeter-
mined angles, one of the server and the host device compares
the first time difference with the first predetermined time
differences to determine the first angle from the first prede-
termined angles and compares the second time difference
with the second predetermined time differences to determine
the second angle from the second predetermined angles.

3. The server management system of claim 1, wherein one
of'the server and the host device calculates a first straight line
according to the first angle and the first wave generator, cal-
culates a second straight line according to the second angle
and the second wave generator, calculates an intersection of
the first straight line and the second straight line, and takes the
intersection to be the position of the server located in the rack.

4. The server management system of claim 1, wherein the
rack has an identification number, the first wave generator
transmits a first signal corresponding to the identification
number to the host device before emitting the first directional
wave, the second wave generator transmits a second signal
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corresponding to the identification number to the host device
before emitting the second directional wave, and the host
device identifies the rack according to the first signal and the
second signal.

5. A server management method for calculating a position
of a server located in a rack, a first wave generator and a
second wave generator being disposed on the rack, a wave
sensor being disposed on the server, the server management
method comprising:

the first wave generator emitting a first omni-directional

wave and the wave sensor sensing the first omni-direc-
tional wave at a first time point;
the first wave generator emitting a first directional wave
and the wave sensor sensing the first directional wave at
a second time point;

the second wave generator emitting a second omni-direc-
tional wave and the wave sensor sensing the second
omni-directional wave at a third time point;

the second wave generator emitting a second directional

wave and the wave sensor sensing the second directional
wave at a fourth time point;
determining a first angle of the wave sensor relative to the
first wave generator according to a first time difference
between the first time point and the second time point;

determining a second angle of the wave sensor relative to
the second wave generator according to a second time
difference between the third time point and the fourth
time point; and

calculating the position of the server located in the rack

according to the first angle and the second angle.

6. The server management method of claim 5, further com-
prising:

storing a look-up table, wherein the look-up table records a

plurality of first predetermined time differences, a plu-
rality of first predetermined angles, a plurality of second
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predetermined time differences and a plurality of' second
predetermined angles, each of the first predetermined
time differences is corresponding to one of the first
predetermined angles, and each of the second predeter-
mined time differences is corresponding to one of the
second predetermined angles;

comparing the first time difference with the first predeter-

mined time differences to determine the first angle from
the first predetermined angles; and

comparing the second time difference with the second

predetermined time differences to determine the second
angle from the second predetermined angles.

7. The server management method of claim 5, further com-
prising:

calculating a first straight line according to the first angle

and the first wave generator;

calculating a second straight line according to the second

angle and the second wave generator;

calculating an intersection of the first straight line and the

second straight line; and

taking the intersection to be the position of the server

located in the rack.

8. The server management method of claim 5, wherein the
rack has an identification number, the server management
method further comprises:

the first wave generator transmitting a first signal corre-

sponding to the identification number to the host device
before emitting the first directional wave;
the second wave generator transmitting a second signal
corresponding to the identification number to the host
device before emitting the second directional wave; and

the host device identifying the rack according to the first
signal and the second signal.
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